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1.0 Physical Chemical Properties

1.1 Water Solubility

Robust Summary 5-WS-1

CAS No.

CAS# 84605-29-8

Test Substance Name

Phosphorodithioic acid, mixed O,0-bis (1,3-dimethylbutyl
and iso-Pr) esters, zinc salts

Remarks

This substance is referred to as Mixed isopropyl and 1, 3-
dimethylbutyl derivative in the HERTG’s Test Plan for Zinc
Alkyl Dithiophosphate Category.

For more information on the chemical, see Section 1.1
“ldentity and Chemistry of Zinc Dialkyldithiophosphates™ in
HERTG’s Test Plan for Zinc Alkyl Dithiophosphate
Category.

Method/Guideline

Flask Method, Method A6 of Commission Directive
92/69/EEC and OECD Method 105

GLP (Y/N)

Yes

Year

2004

Remarks for Test Conditions

The solubility in water of a substance is specified by the
saturation mass concentration of the substance in water at a
given temperature. A preliminary test was conducted by
diluting 0.0598 g of the test material to 1050 mL with glass
double-distilled water. After shaking at 30°C for 4 hours and
standing at 20°C for 20 hours, the solution was centrifuged at
13,500 rpm for 20 minutes and analyzed.

Based on the preliminary results, mixtures of double distilled
water and test substance were added to each of three conical
flasks. The flasks were shaken for approximately 24, 48, and
72 hours at 30°C. After standing at 20°C for not less than 24
hours, the contents of each flask was centrifuged at 13500
rpm for 20 minutes and the supernatant transferred into glass
measuring cylinders. The concentration of the test material in
the sample solutions was determined in duplicate with
duplicate injections of each sample by Gel Permeation
Chromatography.

Results

Prior to sampling the solutions were clear and, colorless with
excess test material present. After centrifugation the samples
were clear, colorless and visually free from excess test
material.

The water solubility of the test material was determined to be
1.58 x 10 g/l at 20.0 +0.5°C.

The linearity of the detector response in respect to

concentration was acceptable over a range of concentrations
of 109.6 to 274 mg/L with a correlation coefficient of 0.984.
Recovery analysis of the sample procedure was assessed and




proved adequate for the test.

Value (g/L) at temperature °C

1.58 x 10” g/l at 20.0 +0.5°C.

Conclusions

The water solubility of the test material was determined to be
1.58 x 10 g/l at 20.0 +0.5°C.

Data Quality

Reliable without restriction (Klimish Code).

References

Determination of Water Solubility
SafePharm Laboratories Project No.: 1666/042 (13 Dec 2004)




Robust Summary 5-WS-2

CAS No. CASH# 4259-15-8
Test Substance Name Phosphorodithioic acid, O,0-bis(2-ethylhexyl) ester, zinc salt
Remarks This substance is referred to as 2-ethylhexyl derivative in the

HERTG’s Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity
and Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s
Test Plan for Zinc Alkyl Dithiophosphate Category.

Method/Guideline

Flask Method, Method A6 of Commission Directive 92/69/EEC
and OECD Method 105

GLP (Y/N)

Yes

Year

2004

Remarks for Test Conditions

The solubility in water of a substance is specified by the
saturation mass concentration of the substance in water at a
given temperature. A preliminary test was conducted by
diluting 0.1130 g of the test material to 100 mL with glass
double-distilled water. After shaking at 30°C for 7 hours and
standing at 20°C for 16.5 hours, the solution was centrifuged at
13,500 rpm for 20 minutes and analyzed.

Based on the preliminary results, mixtures of double distilled
water and test substance were added to each of three conical
flasks. The flasks were shaken for approximately 24, 48, and 72
hours at 30°C. After standing at 20°C for not less than 24 hours,
the contents of each flask was centrifuged at 13500 rpm for 30
minutes and the supernatant transferred into glass jars using a
glass pipette. The concentration of the test material in the
sample solutions was determined by LC-MS with direct flow
injection.

Results

Prior to sampling the solutions were slightly cloudy with excess
test material floating on the solution surface and bottom. After
centrifugation the samples were clear, colorless and visually free
from excess test material.

The water solubility of the test material was determined to be
1.09 x 10° g/l at 20.0 +0.5°C.

The linearity of the detector response in respect to concentration
was acceptable over a range of concentrations of 0.000 to 1.010
mg/L with a correlation coefficient of 0.989.

Value (g/L) at temperature °C

1.09 x 10~ g/l at 20.0 +0.5°C

Conclusions

The water solubility of the test material was determined to be
1.09 x 10° g/l at 20.0 +0.5°C.

Data Quality

Reliable without restriction (Klimish Code).

References

Determination of Water Solubility
SafePharm Laboratories Project No.: 1666/043 (13 Dec 2004)




Robust Summary 5-WS-3

CAS No.

CAS# 11059-65-7

Test Substance Name

Phenol, tetrapropenyl-, hydrogen phosphorodithioate, zinc salt

Remarks

This substance is referred to as Tetrapropenylphenol derivative
in the HERTG’s Test Plan for Zinc Alkyl Dithiophosphate
Category.

For more information on the chemical, see Section 1.1 “Identity
and Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s
Test Plan for Zinc Alkyl Dithiophosphate Category.

Method/Guideline

Flask Method, Method A6 of Commission Directive 92/69/EEC
and OECD Method 105

GLP (Y/N)

Yes

Year

2004

Remarks for Test Conditions

The solubility in water of a substance is specified by the
saturation mass concentration of the substance in water at a
given temperature. A preliminary test was conducted by
diluting 0.5086 g of the test material to 230 mL with glass
double-distilled water. After shaking at 30°C for 17.25 hours
and standing at 20°C for 50 hours, the solution was centrifuged
at 13,500 rpm for 15 minutes and analyzed.

Based on the preliminary results, mixtures of double distilled
water and test substance were added to each of three conical
flasks. The flasks were shaken for approximately 24, 48, and 72
hours at 30°C. After standing at 20°C for not less than 24 hours,
the contents of each flask was centrifuged at 13500 rpm for 15
minutes and then sampled using disposable syringes and
needles. The concentration of the test material in the sample
solutions was determined by LC-MS with direct flow injection.
The mass range used for the MSD was selected based on the test
material structure and preliminary investigations.

Results

Prior to sampling the solutions were clear and colorless, (one
sample was slightly hazy) with excess test material floating on
the solution surface and present as globules at the bottom of the
samples. After centrifugation the samples were clear, colorless
and visually free from excess test material.

Some variation in test solution concentration was observed.
This was considered acceptable due to difficulties encountered
with the analytical method. The variation was less significant
with the exclusion of two samples. Some decrease in
concentration was observed with time which could have been
related to the analytical difficulties, pH, and/or degradation with
longer shaking times. At the levels encountered, with the
difficulties experienced, this decrease in concentration was
considered acceptable.

The water solubility of the test material was determined to be
1.80 x 10 g/l at 20.0 +0.5°C (Range: 1.12 —2.52 x 10™ g/l at
20.0 +0.5°C, pH range 6.1-5.7)




The linearity of the detector response in respect to concentration
was acceptable over a range of concentrations of 0.0 to 0.250
mg/L with a correlation coefficient of 0.979.

Value (g/L) at temperature °C

1.80 x 10 g/l at 20.0 +0.5°C

Conclusions

The water solubility of the test material was determined to be
1.80 x 10" g/l at 20.0 +0.5°C

Data Quality Reliable with restriction (Klimish Code). Restriction due to the
difficulties experienced during the analysis, the variation in test
solution concentration, and the decrease in concentration
observed with time.

References Determination of Water Solubility

SafePharm Laboratories Project No.: 1666/044 (13 Dec 2004)




1.2 Biodegradation

Robust Summary 5-BioDeg-1

Test Substance

CAS #

84605-29-8

Chemical Name

Phoshorodithioic acid, mixed O,0-bis (1,3-dimethylbutyl and iso-Pr)
esters, zinc salts

Remarks This substance is referred to as Mixed isopropyl and 1, 3-dimethylbutyl
derivative in the HERTG’s Test Plan for Zinc Alkyl Dithiophosphate
Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan for
Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline followed OECD Method 310B; & EEC Method C.4-C (2).

Test Type (aerobic/anaerobic) Aerobic

GLP (Y/N) Y

Year (Study Performed) 1998

Contact time (units) 28 days.

Inoculum Activated sludge supernatant from domestic wastewater treatment plant

and soil filtrate.

Remarks for test conditions

Inoculum: Activated sludge from domestic waste water treatment plant
was sieved through a 2 mm screen, arerated for 4 hours and
homogenized in a blender. The sludge was allowed to settle for 30 mins
and supernatant was used as the inoculum the same day that it was
prepared.

Concentration of test chemical: Sufficient amount of test material was
added to each flask, giving 10 mg C/L in the test flasks.

Temp of incubation: 20 + 2°C.

Dosing procedure: No organic solvents were used to facilitate
dissolution of the test material. Test material addition was added directly
to the treatment group chamber to achieve the final volume.

Test Setup: Total volume of liquid in test chambers was 3 L. The
biodegradation test was started by bubbling CO2 free air through the test
media at a rate of 50 to 100 mL per minute. The CO, generated within
each test chamber was trapped as K,CO; in the KOH solution and
measured using a carbon analyzer.

Sampling frequency: CO, traps were removed for analysis on Days 1, 4,
8, 11, 14,19, 21, 25, and 29. The CO2 trap nearest the chamber was
removed. On day 28, the test was terminated by the acidification of the
test chamber and aerated overnight to release dissolved CO,. The
trapping solutions closest to the test chambers were analyzed for




inorganic carbon.

Controls: Blank and positive controls were included; abiotic and toxicity
controls were not. Sodium benzoate was used as the reference substance
in the positive controls.

Analytical method: KOH (*“trap”) solutions were used downstream of
the test flasks to trap generated CO, as K,COs. The CO2 produced was
measured using a carbon analyzer.

Method of calculating measured concentrations: N/A

Other: n/a

Results

Test Substance Degradation, %
after time

5.9% after 28 days

Kinetic (for sample, positive and
negative controls)

Reference (Sodium benzoate): 99.3%. An average percent
biodegradation of 60% was achieved within 7 days, thereby fulfilling the
criteria for a valid test reaching the pass level by day 14.

Test substance: 1.5% (28d)

Breakdown Products (Y/N) If
yes describe breakdown products

N

Remarks

Conclusions Test substance degraded 1.5% in 28 days. The reference substance,
canola oil, degraded 99.3% in the same test period.

Data Quality (1) Reliable without restrictions.
This robust summary was prepared from an unpublished study by an

References individual member company of the HERTG (the underlying study
contains confidential business information).

Other Updated: 11-19-2000




Robust Summary 5-BioDeg-2

Test Substance

CAS #

54261-67-5

Chemical Name

Phenol, dodecyl-, hydrogen phosphorodithioate zinc salt

Remarks This substance is referred to as dodecyl derivative in the HERTG’s Test
Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan for
Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline followed OECD Method 310B; U.S. EPA Method 796.3260; ASTM D5864-95.

Test Type (aerobic/anaerobic) Aerobic

GLP (Y/N) N

Year (Study Performed) 1998

Contact time (units) 28 days.

Inoculum Activated sludge supernatant from domestic wastewater treatment plant

and soil filtrate.

Remarks for test conditions

Inoculum: Soil was collected from a wooded lot to a depth of 20 cm
(surface soil was not included). Prior to use, 200 gm (wet weight) of
soil was suspended in 2 L of water, allowed to settle for 30 min and
filtered through glass wool. Filtrate was aerated until use. Activated
sludge from domestic wastewater treatment plant was sieved through a 2
mm screen, aerated for 4 hours and homogenized in a blender. The
sludge was allowed to settle for 30 minutes and supernatant was
removed for use.

Concentration of test chemical: Sufficient amount of test material was
added to each flask, giving 10 mg C/L in the test flasks.

Temp of incubation: 20 + 3°C.

Dosing procedure: No organic solvents were used to facilitate
dissolution of the test material. Test material addition was added directly
to the treatment group chamber to achieve the final volume.

Test Setup: Total volume of liquid in test chambers was 3 L. The
biodegradation test was started by bubbling CO2 free air through the test
media at a rate of 50 to 100 mL per minute. The CO, generated within
each test chamber was trapped as K,COj; in the KOH solution and
measured using a carbon analyzer.

Sampling frequency: CO, traps were removed for analysis on Days 2, 5,
11, 13, 16, 18, 23, and 29. On day 28, the test was terminated by the
acidification of the test chamber to release dissolved CO..

Controls: Blank and positive controls were included; abiotic and toxicity
controls were not. Canola oil was used as the reference substance in the
positive controls.




Analytical method: KOH (“trap”) solutions were used downstream of
the test flasks to trap generated CO, as K,COs. The CO2 produced was
measured using a carbon analyzer.

Method of calculating measured concentrations: N/A

Other: A preadapted inoculum was used for the biodegradation test.
Equal volumes of the activated sludge supernatant and soil filtrate were
combined and supplemented with vitamin free casamino acids and 25
mg/L yeast extract. 100 ml of the supplemented inoculum was
combined with 900 ml of test medium within each 2-L erlenmeyer flask.
The solutions were aerated with CO2 free air and test substances added
incrementally at concentrations equivalent to 4, 8, and 8 mg C/L on days
0, 7, and 11, respectively. On day 14, an equal volume of each culture
was combined and composite inoculum screened using glass wool and
homogenized in a blender. Standard plate count prior to the 14-day
adaptation period was 1.36 x 10° CFU/mL. Standard plate count after
14-day adaptation was 2.62 x 10° CFU/mL.

Results

Test Substance Degradation, %
after time

5.9% after 28 days

Kinetic (for sample, positive and
negative controls)

Reference (Canola oil): 92% (2 - 5 day lag period)
Test substance: 5.9% (28d; 11 — 16 day lag period)

Breakdown Products (Y/N) If
yes describe breakdown products

N

Remarks

Conclusions Test substance degraded 5.9% in 28 days. The reference substance,
canola oil, degraded 92% in the same test period.

Data Quality (1) Reliable without restrictions.
This robust summary was prepared from an unpublished study by an

References individual member company of the HERTG (the underlying study
contains confidential business information).

Other Updated: 11-19-2000
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Robust Summary 5-BioDeg-3

Test Substance

CAS #

54261-67-5

Chemical Name

Phenol, dodecyl-, hydrogen phosphorodithioate zinc salt

Remarks This substance is referred to as dodecyl derivative in the HERTG’s Test
Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan for
Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline followed OECD 301F

Test Type (aerobic/anaerobic) Aerobic

GLP (Y/N) Y

Year (Study Performed) 1998

Contact time (units) 28 days.

Inoculum Activated sludge from domestic wastewater treatment plant.

Remarks for test conditions

Inoculum: The supernatant from the homogenized activated sludge was
used as inoculum. The sludge was homogenized in a blender at medium
speed for approximately 2 minutes and allowed to settle for
approximately 30 minutes. The supernatant was used for inoculum
preadaptation. Bacterial counts in the inocula were 1 x 10° to 2 x 10°
cells/mL.

Concentration of test chemical: Approximately 100 mg/L of test
material was added to the treatment group by direct weight addition.

Temp of incubation: 20 + 1°C.

Dosing procedure: No organic solvents were used to facilitate the
dispersion of the test material. The substances were weighed onto a
solid carrier (a small Teflon coupon) and introduced into the medium.
The reference material was added directly.

Test Setup: 900 mL of the test media was mixed with 100 mL of the
inoculum. The mixture was continuously stirred in a closed flask at a
constant temperature for up to 28 days. A BI-1000 electrolytic
respirometer system was used for this study. Each reactor flask is
equipped with an electrolytic cell assembly, which generates oxygen to
replace the amount consumed by the test mixture in the flask.

Sampling frequency: The oxygen uptake in all flasks were monitored
continuously and recorded automatically every 4 hours throughout the
test period using the BI Data Acquisition software.

Controls: Yes (blank and positive controls per guideline). Abiotic and
toxicity checks were not included. Sodium benzoate was used as the
positive control.
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Analytical method: A BI-1000 respirometer was used to continuously
monitor O2 uptake. The O2 uptake was recorded every 4 hours.

Method of calculating measured concentrations: N/A

Other: A preadapted inoculum was used for the biodegradation test. The
activated sludge supernatant was combined and supplemented with
vitamin free casamino acids and 25 mg/L yeast extract. 100 ml of the
supplemented inoculum was combined with 900 ml of test medium
within each 2-L erlenmeyer flask. The solutions were aerated with CO2
free air and test substances added incrementally at concentrations
equivalent to 4, 4, and 8 mg C/L on days 0, 7, and 12, respectively. On
day 14, each adapted culture was homogenized in a blender and a
composite culture prepared by mixing equal volumes of the
homogenized cultures.

Results

Degradation % after time

4.2% after 28 days

Kinetic (for sample, positive and
negative controls)

Reference (sodium benzoate) — 82.3% (28d). An average percent
biodegradation of 60% was achieved within 3 days, thereby fulfilling the
criteria for a valid test reaching the pass level by day 14.

Test substance — 4.2% (28d)

Breakdown Products (Y/N) If
yes describe breakdown products

N

Remarks

Conclusions Test material degraded 4.2% in 28 days. The reference substance,
sodium benzoate, reached a level of 82.3% in the same test period.
Data Quality (1) Reliable without restrictions.
This robust summary was prepared from an unpublished study by an
References individual member company of the HERTG (the underlying study
contains confidential business information).
Other Updated: 11-19-2000
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2. Ecotoxicity

Category: Zinc Dialkyldithiophosphates

2.0 AQUATIC ORGANISMS

2.1 Acute Toxicity to Fish

Robust Summary 5-FISH-1

Test Substance

CAS #

84605-29-8

Chemical Name

Phosphorodithioic acid, mixed O,0-bis(1,3-dimethylbutyl and iso-propyl) esters, zinc
salts

Remarks This substance is referred to as Mixed isopropyl and 1, 3-dimethylbutyl derivative
in the HERTG’s Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and Chemistry of Zinc
Dialkyldithiophosphates” in HERTG’s Test Plan for Zinc Alkyl Dithiophosphate
Category.

Method

Method/Guideli | OECD Guideline for Testing of Chemicals #203 Fish Acute Toxicity Test

ne followed

Test Type Semi-Static acute toxicity test (renewal)

GLP (Y/N) Y

Year (Study 2004

Performed)

Species/Strain Oncorhynchus mykiss

Analytical Not performed.

Monitoring

Exposure Period | 96 hours

(unit)

Statistical The lethal loading rates (LLsy) were determined using the maximum-likelihood probit

methods method using the ToxCalc software program.
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Remarks field
for test
conditions (fill
as applicable)

Fingerlings were obtained from a commercial breeder and were acclimated for 11 days.
The fish had a mean length of 4.6 cm and a mean weight of 1.23 g at the end of the
definitive test.

Individual test concentrations were prepared for each test level. A measured volume of
test material was added to a measured volume of dilution water and continuously stirred
for 24 hours. Following settling for 1 hour the aqueous phase or WAF (water
accommodated fraction) was removed by mid-depth siphoning.

A sealed 96 hours semi-static test was carried out with daily renewal of the test WAF’s.
20-liter glass exposure vessels were filed with each WAF. A fourth chamber served as
the control. Ten fish were placed in each chamber and the chambers were covered to
reduce evaporation. The chambers were aerated. The fish were not fed during the study.

The fish were observed for toxicity at 3, 24, 48, 72 and 96 hours. At 24, 48 and 72 hours
the fish were transferred to fresh WAFs or control water.

Dissolved oxygen, water temperature and pH were determined throughout the study.
Vortex depth was recorded at the start and end of each mixing period.

Test 0,1.0,1.8,3.2,5.6 and 10 mg/L (Water Accommodated Fraction-WAF) test

Concentrations | concentrations were selected based on a range-finding study.

(Nominal)

Results The 96 hour LLs, (loading level likely to cause 50% mortality) was 4.5 mg/L WAF. The
No Observed Effect Loading rate was 1.8 mg/L.

Remarks In the range find study no mortality was observed at 1.0 mg/L. Mortality was observed

at 10 and 100 mg/L WAF. During the main study, no toxicity was observed at dose
levels up to and including 1.8 mg/L (WAF). Twenty, 70 and 100% mortality was
observed at 3.2, 5.6 and 10 mg/L respectively. The LLses (loading levels likely to cause
50% mortality) were as follows:

Time LLs 95% Confidence
(hours) (mg/L) Limits (mg/L)

3 >10 -

6 >10 -

24 Approximately 10 -

48 4.5 3.5-5.7

72 4.5 3.5-5.7

96 4.5 3.5-5.7

Increased pigmentation and morbundity were observed at 5.6 through 10 mg/L.
Microscopic inspection of the WAFs showed no micro-dispersions or undissolved test
material to be present.

Water chemistry: Temperature: 13.3-14.3 °C; Dissolved Oxygen: 9.4-10.0 mg/L; pH:
7.5-8.1.
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Conclusions

The 96 hour LLs, (loading level likely to cause 50% mortality) was 4.5 mg/L WAF. The
No Observed Effect Loading rate was 1.8 mg/L.

Data Quality Reliable with restriction (Klimisch Code). Restriction due to the lack of analytical
confirmation of test concentrations.

References Acute Toxicity to Rainbow Trout (Oncorhynchus mykiss)
SafePharm Study Number: 1666/050 (10 March 2005)

Other Updated: 3/22/2005
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Robust Summary 5-FISH-2

Test Substance

CAS # 4259-15-8

Chemical Name Phosphorodithioic acid 0,0-bis (2-ethylhexyl) ester, zinc salt

Remarks This substance is referred to as 2-ethylhexyl derivative in the HERTG’s
Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan for
Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline OECD 203

followed

Test Type Acute Toxicity to Fish (Water Accommodated Fraction-WAF)

GLP (Y/N) Y

Year (Study Performed) 2004

Species/Strain Rainbow Trout (Oncorhynchus mykiss)

Fish Size Average length 4.3 cm; Average weight 1.07g (0.54 g/L)

Number of Fish

Range Find: 3/concentration
Definitive Study 20/concentration (10/replicate)

Analytical Monitoring

No

Nominal Test Substance
Concentration Levels

Range Find Study: 0, 10 and 100 mg/L
Definitive Test: 0, 10, 18, 32, 56 and 100 mg/L

Test Concentration
Preparation

A measured weight of test material was added to a measured volume of
dechlorinated water (21L) in a glass vessel and stirred for 24 hours.
Stirring was accomplished using a magnetic stirrer. Mixing speed was
adjusted such that a slight vortex formed causing a slight dimple at the
media surface. Following the mixing period, the test solution was allowed
to stand for one hour. A small amount of the WAF was removed and
examined microscopically for the presence of micro-dispersions or
globules of test material. No micro-dispersions or undissolved test
material was present.

Exposure Period

96 hours

Exposure Conditions

Static-renewal test conditions. The test preparations were renewed daily.

Vehicle

None

Statistical Analysis

LL50 values determined by maximum-likelihood probit method and the
geometric mean method.

Dose Rangefinding Study

Yes

Test Chambers

Covered, 20-liter glass agquaria containing the test solution

Diluent Water

Dechlorinated, softened water

Diluent Water Chemistry

Hardness 100 mg/l as CaCO;

pH 7.6-7.7
Diluent Water Chemistry | Dissolved Oxygen: 8.8-10.1 mg/L
During 96 Hour Exposure | pH: 7.5-8.3

Period.

Photoperiod

16 hours of light, 8 hours of dark

Temperature Range

Approximately 14 °C during holding period
13.4-14.7 °C during exposure period

Remarks field for test

All organisms were observed for mortality and the number of individuals

16




conditions exhibiting clinical signs of toxicity or abnormal behavior at 3, 6, 24, 48,
72, and 96 hours after initiation of test material exposure.
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Robust Summary 5-FISH-3

Test Substance

CAS # 11059-65-7

Chemical Name Zinc,hbis[O,0-bis(tetrapropylenephenyl)phosphorodithioata-S,S']

Remarks This substance is referred to as Tetrapropenylphenol derivative in the
HERTG’s Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan for
Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline OECD 203

followed

Test Type Acute Toxicity to Fish (Water Accommodated Fraction-WAF)

GLP (Y/N) Y

Year (Study Performed) 2004

Species/Strain Rainbow Trout (Oncorhynchus mykiss)

Fish Size Average length 4.8 cm; Average weight 1.399 (0.70g/L)

Number of Fish

Range Find: 3/concentration
Definitive Study 20/concentration (10/replicate)

Analytical Monitoring

No

Nominal Test Substance
Concentration Levels

Range Find Study: 0, 1, 10 and 100 mg/L
Definitive Test: 100 mg/L

Test Concentration
Preparation

A measured weight of test material was added to a measured volume of
dechlorinated water (21L) in a glass vessel and stirred for 24 hours.
Stirring was accomplished using a magnetic stirrer. Mixing speed was
adjusted such that a slight vortex formed causing a slight dimple at the
media surface. Following the mixing period, the test solution was allowed
to stand for one hour. A small amount of the WAF was removed and
examined microscopically for the presence of micro-dispersions or
globules of test material. A significant amount of dispersed test material
was present in the water column. Therefore the WAF was removed by
siphoning through a glass wool plug (the first 75-100 mL discarded). The
siphoned water phase (i.e., WAF) was used for the aquatic toxicity test.

Exposure Period

96 hours

Exposure Conditions

Static-renewal test conditions. The test preparations were renewed daily.

Vehicle

None

Statistical Analysis

None required based on the results.

Dose Rangefinding Study

Yes

Test Chambers

Covered, 20-liter glass aquaria containing the test solution

Diluent Water

Dechlorinated, softened water

Diluent Water Chemistry

Hardness 100 mg/l as CaCOs

pH 7.4
Diluent Water Chemistry | Dissolved Oxygen: 8.9-9.5 mg/L
During 96 Hour Exposure | pH: 7.4-7.9

Period.

Photoperiod

16 hours of light, 8 hours of dark

Temperature Range

Approximately 14 °C during holding period
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14-15 °C during exposure period

Remarks field for test
conditions

All organisms were observed for mortality and the number of individuals
exhibiting clinical signs of toxicity or abnormal behavior at 3, 6, 24, 48,
72, and 96 hours after initiation of test material exposure.

Results

At the start and end of each mixing period, the 100 mg/L loading rate was
clear, with oily globules at the surface. At the end of the mixing period the
100 mg/L loading rate was clear, with oily globules at the surface and
small globules dispersed throughout. After the 1 hour settling period the
100 mg/L loading rate was clear, with oily globules at the surface and
small globules dispersed throughout and settled at the bottom of the vessel.
After siphoning and for the duration of the test, the 100 mg/L loading rate
WAF was a clear colorless solution. After filtering, a small amount of the
filtered WAF was removed and examined microscopically for the presence
of micro-dispersions or globules of test material. None were observed.

No mortality or signs of toxicity were observed in the WAF exposed fish
throughout the study. The highest loading rate WAF that resulted in 0%
mortality was greater than or equal to 100 mg/L. The lowest loading rate
WAF that resulted in 0% mortality was greater than or equal to 1200 mg/L.
The No Observed Effect Level, based on mortality and the absence of any
sub lethal effects of exposure was 100 mg/L.

Conclusions

Under the conditions of this study the 24, 48, 72 and 96-hour Lethal
Loading rates (LLso) were each greater than 100 mg/L (WAF). The 96
hour no observed effect level was 100 mg/L.

Data Quality

Reliable without restriction (Klimisch Code)

References

Acute Toxicity to Rainbow Trout (Oncorhynchus mykiss)
SafePharm Laboratories Project No.: 1666/059 (23 Nov 2004)

Other

Updated: 1/10/2005
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2.2 Acute Toxicity to Aquatic Invertebrates (e.g. Daphnia)

Robust Summary 5-DAPH-1

Test Substance

CAS #

84605-29-8

Chemical Name

Phosphorodithioic acid, mixed O,0-bis(1,3-dimethylbutyl and iso-propyl)
esters, zinc salts

Remarks

This substance is referred to as Mixed isopropyl and 1, 3-dimethylbuty!l
derivative in the HERTG’s Test Plan for Zinc Alkyl Dithiophosphate
Category.

For more information on the chemical, see Section 1.1 “Identity and Chemistry
of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan for Zinc Alkyl
Dithiophosphate Category.

Method

Method/Guideline
followed

OECD Guideline for Testing of Chemicals #202 Daphnia sp. Acute
Immobilization Test and Reproduction Test (1984).

Test Type Static acute toxicity test
GLP (Y/N) Y
Year (Study Performed) 2004

Species/Strain

Daphnia magna

Analytical Monitoring

Test material concentrations of exposure solutions were not determined.

Exposure Period (unit)

48 hours

Statistical methods

EL50 values calculated using the trimmed Spearman-Karber method (ToxCalc
software1999).

Remarks field for test
conditions (fill as
applicable)

Twenty-four hours old Daphnia magna derived from in house cultures were
used for the study. Individual water accommodated fractions (WAFs) were
prepared for each test level. Appropriate amounts of test material was added
to a measured volume of reconstituted water in a glass vessel and stirred for 24
hours. Stirring was accomplished using a magnetic stirrer at a stirring rate that
produced a slight dimple at the surface of the water. Following mixing period,
the test solutions were allowed to stand for 1.0 hours before the water phase
was gently siphoned (first 75-100 mL discarded) from the mixing vessel by
mid-depth siphoning into the test vessels.

The test chambers were covered, 250 ml vessels that contained 200 ml of test
solution. Ten daphnids/time point were distributed into each concentration for
the range finding study. Ten daphnids/replicate/time point (2 replicates) were
used in the definitive study. Test vessels were covered to reduce evaporation
and were maintained at 21°C with a photoperiod of 16 hours light and 8 hours
dark. Daphnia were not fed nor were cultures aerated during exposure.
Control groups were handled in the same manner as the test groups. Test
preparations were not renewed during the exposure period.

Water temperature was recorded daily throughout the test. Dissolved oxygen
concentration and pH were recorded at the start and end of the study.

Any immobilization or adverse reactions to exposure were recorded at 24 and
48 hours after the start of exposure. Daphnia were considered immobilized if
they were unable to swim for approximately 15 seconds after gentle agitation.

Test Concentrations

Range Find Study: 0, 1.0, 10, 100 mg/L WAF
Definitive Study: 0, 10, 18, 32, 56 and 100 mg/L WAF
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Results

The 48-hour EL50 (Effective Loading rate) was determined to be 23 mg/L
(WAF) (95% Confidence limits 20-25 mg/L). The No Observed Effect
Loading rate was 10 mg/L loading rate WAF.

Remarks

Temperature was maintained at approximately 21°C throughout the test. No
treatment related differences were observed in oxygen concentration. Slight
concentration dependent differences in pH were observed throughout the study.

After 24 hours stirring and a 1.0 hour standing period the 10, 18, 32, 56 and
100 mg/L loading rates were clear and colorless with globules of test material
at the bottom and an oily slick of test material floating at the water surface.
After siphoning and for the duration of the test, the loading rates were clear
colorless solutions. No micro-dispersions or undissolved test material were
present upon microscopic examination.

Cumulative immobilization data was as follows:

Cumulative Immobilization (%)

Concentration Number of

(Mg/L) (WAF) Daphnia 24 Hours 48 Hours
Range Find

0 10/intrerval 0 0
0.1 10/intrerval 0 0
10 10/intrerval 0 0
100 10/intrerval 0

[}

0 100

Definitive Study
0 20/intrerval 0
10 20/intrerval 0 0
18 20/intrerval 0 15
32 20/intrerval 30 100
56 20/intrerval 35 95
100 20/intrerval 50 100

The 24 and 48-hour EL50 (Effective Loading rate) were determined to be 86
(95% Confidence limits 60-180 mg/L). and 23 mg/L (WAF) (95% Confidence
limits 20-25mg/L).

The no observed effect-loading rate at 24 and 48-hours was 10 mg/L (WAF).

Conclusions

The 24 and 48-hour EL50 (Effective Loading rate) were determined to be 86
(95% Confidence limits 60- 180 mg/L) and 23 mg/L (WAF) (95% Confidence
limits 20-25mg/L). The no observed effect loading rate at 24 and 48-hours was
10 mg/L (WAF).

Data Quality

Reliable without restriction (Klimisch Code).

References

Acute Toxicity to Daphnia Magna

SafePharm Laboratories Project No.: 1666/049 (10 March 2005)

Other

| Updated: 3/22/2005
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Robust Summary 5-DAPH-2

Test Substance

CAS # 4259-15-8

Chemical Name Phosphorodithioic acid 0,0-bis (2-ethylhexyl) ester, zinc salt

Remarks This substance is referred to as 2-ethylhexyl derivative in the HERTG’s Test
Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and Chemistry
of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan for Zinc Alkyl
Dithiophosphate Category.

Method

Method/Guideline
followed

OECD Guideline for Testing of Chemicals #202 Daphnia sp. Acute
Immobilization Test and Reproduction Test (1984).

Test Type Static acute toxicity test
GLP (Y/N) Y
Year (Study Performed) 2004

Species/Strain

Daphnia magna

Analytical Monitoring

Test material concentrations of exposure solutions were not determined.

Exposure Period (unit)

48 hours

Statistical methods

Not necessary based on study results.

Remarks field for test
conditions (fill as
applicable)

Twenty-four hours old Daphnia magna derived from in house cultures were
used for the study.

Individual water accommodated fractions (WAFs) were prepared for each test
level. Appropriate amounts of test material was added to a measured volume
of reconstituted water in a glass vessel and stirred for 24 hours. Stirring was
accomplished using a magnetic stirrer at a stirring rate that produced a slight
dimple at the surface of the water. Following the mixing period, the test
solutions were allowed to stand for 1 hour before the water phase was gently
siphoned (first 75-100 mL discarded) from the mixing vessel into the test
vessels.

The test chambers were covered, 250 ml glass jars that contained 200 ml of
test solution. Ten daphnids/time point were distributed into each concentration
for the range finding studies. Ten daphnids/replicate/time point (4 replicates)
were used in the definitive studies. Test vessels were covered to reduce
evaporation and were maintained at 21°C with a photoperiod of 16 hours light
and 8 hours dark. Daphnia were not fed nor were cultures aerated during
exposure. Control groups were handled in the same manner as the test groups.
Test preparations were not renewed during the exposure period.

Water temperature was recorded daily throughout the test. Dissolved oxygen
concentration and pH were recorded at the start and end of the study.

Any immobilization or adverse reactions to exposure were recorded at 24 and
48 hours after the start of exposure. Daphnia were considered immobilized if
they were unable to swim for approximately 15 seconds after gentle agitation.
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Test Concentrations

First Range Find Study: 1, 10, 100 mg/L WAF
First Definitive Study: 100 mg/L WAF

Second Range Find Study: 1, 10, 100 mg/L WAF
Repeated Definitive Study: 100 mg/L WAF

Results The 24 and 48-hour EL50 (Effective Loading rate) was determined to be > 100
mg/L (WAF).
Remarks Temperature was maintained at approximately 21°C throughout the test. No

treatment related differences were observed in oxygen concentration or pH.

After 72 hours stirring and a 1-hour standing period the 100 mg/L loading rates
were clear and colorless with an oily slick at the water surface. After
siphoning and for the duration of the test, the 100 mg/L loading rate WAFs
were clear colorless solutions. No micro-dispersions or undissolved test
material were present upon microscopic examination.

Immobilization was observed in all replicates during the first definitive study.
This was contrary to the effects observed at the same dose level during the
range find study. For this reason the range find and definitive study were
repeated.

Cumulative immobilization data were as follows:

Cumulative
Immobilization (%)

Concentration mg/L.\\\iher of Daphnia 24 Hours 48 Hours

(WAF)
1% Range Find
1 10/interval 0 0
10 10/interval 0 0
100 10/interval 0 0
1% Definitive Study
100 40 75% Terminate
(10/replicate/interva dat 24 hrs
1)
2nd Range Find
1 10/interval 0 0
10 10/interval 0 0
100 10/interval 0 0
Repeated Definitive
Study
100 40 0 0
(10/replicate/interva
1)

The 24 and 48-hour EL50 (Effective Loading rate) was determined to be > 100
mg/L (WAF).
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The no observed effect-loading rate at 24 and 48-hours was 100 mg/L (WAF).

Conclusions The 24 and 48-hour EL50 (Effective Loading rate) was determined to be > 100
mg/L (WAF). The no observed effect-loading rate at 24 and 48-hours was 100
mg/L (WAF).

Data Quality Reliable with restriction (Klimisch Code). Restriction due to the unexplained
inconsistency in results between the initial and repeated studies.

References Acute Toxicity to Daphnia Magna
SafePharm Laboratories Project No.: 1666/055 (15 Dec 2004)

Other | Updated: 1/7/2005
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Robust Summary 5-DAPH-3

Test Substance

CAS # 11059-65-7

Chemical Name Zinc,bis[O,0-bis(tetrapropylenephenyl)phosphorodithioata-S,S']

Remarks This substance is referred to as Tetrapropenylphenol derivative in the
HERTG’s Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and Chemistry
of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan for Zinc Alkyl
Dithiophosphate Category.

Method

Method/Guideline
followed

OECD Guideline for Testing of Chemicals #202 Daphnia sp. Acute
Immobilization Test and Reproduction Test (1984).

Test Type Static acute toxicity test
GLP (YIN) Y
Year (Study Performed) 2004

Species/Strain

Daphnia magna

Analytical Monitoring

Test material concentrations of exposure solutions were not determined.

Exposure Period (unit)

48 hours

Statistical methods

EL50 values calculated using the geometric mean method.

Remarks field for test
conditions (fill as
applicable)

Twenty-four hours old Daphnia magna derived from in house cultures were
used for the study. Individual water accommodated fractions (WAFs) were
prepared for each test level. Appropriate amounts of test material was added
to a measured volume of reconstituted water in a glass vessel and stirred for 24
hours. Stirring was accomplished using a magnetic stirrer at a stirring rate that
produced a slight dimple at the surface of the water. Following the mixing
period, the test solutions were allowed to stand for 1 hour before the water
phase was gently siphoned (first 75-100 mL discarded) from the mixing vessel
into the test vessels.

The test chambers were covered, 250 ml glass jars that contained 200 ml of
test solution. Ten daphnids/time point were distributed into each concentration
for the range finding study. Ten daphnids/replicate/time point (2 replicates)
were used in the definitive study. Test vessels were covered to reduce
evaporation and were maintained at 21°C with a photoperiod of 16 hours light
and 8 hours dark. Daphnia were not fed nor were cultures aerated during
exposure. Control groups were handled in the same manner as the test groups.
Test preparations were not renewed during the exposure period.

Water temperature was recorded daily throughout the test. Dissolved oxygen
concentration and pH were recorded at the start and end of the study.

Any immobilization or adverse reactions to exposure were recorded at 24 and
48 hours after the start of exposure. Daphnia were considered immobilized if
they were unable to swim for approximately 15 seconds after gentle agitation.

Test Concentrations

Range Find Study: 1, 10, 100 mg/L WAF
Definitive Study: 10, 18, 32, 56 and 100 mg/L WAF

Results The 24 and 48-hour EL50 (Effective Loading rate) was determined to be 75
mg/L (WAF) (95% Confidence limits 56-100 mg/L).
Remarks Temperature was maintained at approximately 21°C throughout the test. No

treatment related differences were observed in oxygen concentration or pH.

After 24 hours stirring and a 1-hour standing period 10, 18, 32, 56 and 100
mg/L loading rates were clear and colorless with oily globules of test material
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floating at the water surface. After siphoning and for the duration of the test,
the loading rates were clear colorless solutions. No micro-dispersions or
undissolved test material were present upon microscopic examination.

Cumulative immobilization data was as follows:

Cumulative
Immobilization (%)
Concentration mg/L Number of
(WAF) Daphnia 24 Hours 48 Hours
Range Find
0 10/intrerval 0 0
1 10/intrerval 0 0
10 10/intrerval 0 0
100 10/intrerval 100 100
Definitive Study
0 20/intrerval 0 0
10 20/intrerval 0 0
18 20/intrerval 0 0
32 20/intrerval 0 0
56 20/intrerval 0 0
100 20/intrerval 100 100

The 24 and 48-hour EL50 (Effective Loading rate) was determined to be 75
mg/L (WAF) (95% Confidence limits 56-100 mg/L).

The no observed effect-loading rate at 24 and 48-hours was 56 mg/L (WAF).

Conclusions The 24 and 48-hour EL50 (Effective Loading rate) was determined to be 75
mg/L (WAF) (95% Confidence limits 56-100 mg/L). The no observed effect-
loading rate at 24 and 48-hours was 56 mg/L (WAF).

Data Quality Reliable without restriction (Klimisch Code).

References Acute Toxicity to Daphnia Magna
SafePharm Laboratories Project No.: 1666/058 (23 Nov 2004)

Other | Updated: 1/10/2005
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2.3 Toxicity to Aquatic Plants (e.g. Algae)

Robust Summary 5-ALG-1

Test Substance

CAS #

84605-29-8

Chemical Name

Phosphorodithioic acid, mixed O,0-bis(1,3-dimethylbutyl and iso-propyl)
esters, zinc salts

Remarks This substance is referred to as Mixed isopropyl and 1, 3-dimethylbutyl
derivative in the HERTG’s Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and Chemistry
of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan for Zinc Alkyl
Dithiophosphate Category.

Method

Method/Guideline OECD Guideline for Testing of Chemicals #201 Alga, Growth Inhibition Test

followed (1984).

Test Type Static acute toxicity test (Water Accommodated Fraction- WAF)

GLP (Y/N) Y

Year (Study Performed) 2004

Species/Strain

Freshwater algae, Scenedesmus subspicatus/CCAP 276/20

Element basis (# of
cells/mL)

Approximately 1.68 x 10° cells/mL, 2.5 mL used to inoculate 0.5 liters of
medium for an initial cell density of 10* cells/mL.

Exposure period/duration

72 hours

Range find test

Yes

Analytical monitoring

Not performed

Statistical methods

A One way analysis of variance incorporating Bartlett’s test for homogeneity of
variance and Dunnett’s multiple comparison procedure were used to compare
the area under the growth curve data of the treated and control groups at 72
hours.

Remarks field for test
conditions (fill as
applicable)

Test Species: Cultures obtained from the Culture Collection of Algae and
Protozoa (CCAP), Institute of Freshwater Ecology, The Ferry House, Far
Sawrey, Ambleside, Cumbria, U.K.

Loading Concentration:
Range Find Study: 0, 10, 100 and 1000 mg/L (WAF)
Definitive Study: 0, 10, 20, 40, 80 and 160 mg/L (WAF)

Test System: A measured weight of test material was added to a measured
volume of culture media in a glass vessel and stirred for 24 hours. Stirring was
accomplished using a magnetic stirrer. Mixing speed was adjusted such that a
slight vortex formed causing a slight dimple at the media surface. Following the
mixing period, the test solution was allowed to stand for one hour. A small
amount of the WAF was removed and examined microscopically for the
presence of microdispersions or globules of test material. A significant amount
of dispersed test material was present in the water column. Therefore the WAF
was removed by siphoning through a glass wool plug (the first 75-100 mL
discarded). Microscopic examination of the WAFs performed after filtering
showed that there were no micro-dispersions of test material present. The
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siphoned phase (i.e., WAF) was used for the aquatic toxicity test.

Test Conditions: A static test was conducted,; i.e., there was no daily renewal of
test solution. Two (range find study) or three (definitive study) 100-mL
replicates per treatment, inoculum ~10,000 cells/mL. The 250-mL conical
flasks were plugged with polyurethane foam bungs. During the test all
treatment and control flasks were randomly placed on an orbital shaker adjusted
to approximately 150 cycles per minute under constant light (24 hours/day) for

72 hours. Cell densities were determined using a Coulter Multisizer Il Particle
Counter at 0, 24, 48 and 72 hours. pH was determined at 0 and 72 hours.

Light: Continuous illumination approximately 7000 lux.

Test temperature: 24.0° C.

Culture Media: As specified in the guideline.
Method of calculating mean measured concentrations: not applicable

Exposure period: 72 hours
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Results

Range Find Study: No effect on growth at 10 mg/L WAF. Growth was reduced
at 100 and 1000 mg/L WAF.

Definitive Study: Both growth and biomass were affected by the presence of
the test material over a 72 hour period.

The, EpLso, the loading rate that reduced biomass by 50% was 21 mg/L WAF.
The E;Ls, the loading rate that reduced specific growth by 50% was 24 mg/L
WAF.

The No Observed Effect Loading Rate (NOEL) was 10 mg/L WAF.

The cell concentrations of the control cultures increased by a factor of 76 during
the study meeting the guideline requirement of at least a factor of 16 after 72
hours.

All test and control cultures were inspected microscopically at 72 hours. No
abnormalities were observed in any cultures at 0, 10 and 20 mg/L WAF. No
intact cells were present at 40, 80 or 160 mg/L WAF. Control culture pH
increased from 7.6 at 0 hour to 8.4 at 72 hours. This is consistent with the
guideline. A concentration dependent decrease in pH was observed at 0 hours
with increasing concentration of the WAF.

Conclusions

Both the growth and the biomass of Scenedesmus subspicatus (CCAP 276/20)
were affected by the presence of the test material over the 72-hour exposure
period. The EyLso, the loading rate that reduced biomass by 50% was 21 mg/L
WAF. The E,Ls, the loading rate that reduced specific growth by 50% was 24
mg/L WAF. The No Observed Effect Loading Rate (NOEL) at 72 hours was 10
mg/L WAF.

Data Quality

Reliable without restriction

References

Algal Inhibition Test
SafePharm Laboratories Project No.: 1666/048 (09 March 2005)

Other

Updated: 3/22/2005
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Robust Summary 5-ALG-2

Test Substance

CAS # 4259-15-8

Chemical Name Phosphorodithioic acid 0,0-bis (2-ethylhexyl) ester, zinc salt

Remarks This substance is referred to as 2-ethylhexyl derivative in the HERTG’s Test
Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and Chemistry
of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan for Zinc Alkyl
Dithiophosphate Category.

Method

Method/Guideline OECD Guideline for Testing of Chemicals #201 Alga, Growth Inhibition Test

followed (1984).

Test Type Static acute toxicity test (Water Accommodated Fraction- WAF)

GLP (Y/N) Y

Year (Study Performed) 2004

Species/Strain

Freshwater algae, Scenedesmus subspicatus/CCAP 276/20

Element basis (# of
cells/mL)

Approximately 1.78 x 10° cells/mL, 10 mL used to inoculate 2 liters of medium
for an initial cell density of 10* cells/mL.

Exposure period/duration

72 hours

Range find test

Yes

Analytical monitoring

Not performed

Statistical methods

A One way analysis of variance incorporating Bartlett’s test for homogeneity of
variance and Dunnett’s multiple comparison procedure were used to compare
the area under the growth curve data of the treated and control groups at 72
hours.

Remarks field for test
conditions (fill as
applicable)

Test Species: Cultures obtained from the Culture Collection of Algae and
Protozoa (CCAP), Institute of Freshwater Ecology, The Ferry House, Far
Sawrey, Ambleside, Cumbria, U.K.

Loading Concentration:
Range Find Study: 0, 10, 100 and 1000 mg/L (WAF)
Definitive Study: 0, 10, 32, 220, 320 and 1000 mg/L (WAF)

Test System: A measured weight of test material was added to a measured
volume of culture media in a glass vessel and stirred for 24 hours. Stirring was
accomplished using a magnetic stirrer. Mixing speed was adjusted such that a
slight vortex formed causing a slight dimple at the media surface. Following the
mixing period, the test solution was allowed to stand for one hour. A small
amount of the WAF was removed and examined microscopically for the
presence of micro-dispersions or globules of test material. A significant amount
of dispersed test material was present in the water column. Therefore the WAF
was removed by siphoning through a glass wool plug (the first 75-100 mL
discarded). Microscopic examination of the WAFs performed after filtering
showed that there were no micro-dispersions of test material present. The
siphoned phase (i.e., WAF) was used for the aquatic toxicity test.

Test Conditions: A static test was conducted; i.e., there was no daily renewal of

test solution. Two (range find study) or three (definitive study) 100-mL
replicates per treatment, inoculum ~10,000 cells/mL. The 250-mL conical
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flasks were plugged with polyurethane foam bungs. During the test all
treatment and control flasks were randomly placed on an orbital shaker adjusted
to approximately 150 cycles per minute under constant light (24 hours/day) for
72 hours. Cell densities were determined using a Coulter Multisizer Il Particle
Counter at 0, 24, 48 and 72 hours. pH was determined at 0 and 72 hours.

Light: Continuous illumination approximately 7000 lux.

Test temperature: 24.0° C.

Culture Media: As specified in the guideline.

Method of calculating mean measured concentrations: not applicable

Exposure period: 72 hours

Results

Range Find Study: No effect on growth at 10 mg/L WAF. Growth was reduced
at 100 and 1000 mg/L WAF.

Definitive Study: Both growth and biomass were affected by the presence of
the test material over a 72 hour period.

The, EpLso, the loading rate that reduced biomass by 50% was 240 mg/L WAF.
The ELso, the loading rate that reduced specific growth by 50% was 410 mg/L
WAF.

The No Observed Effect Loading Rate (NOEL) was 220 mg/L WAF.

The cell concentrations of the control cultures increased by a factor of 86 during
the study meeting the guideline requirement of at least a factor of 16 after 72
hours.

All test and control cultures were inspected microscopically at 72 hours. No
abnormalities were observed in any cultures at 0, 10, 32 or 220 mg/L WAF.
Few intact cells were present at 320 and 1000 mg/L WAF. Control culture pH
increased from 7.8 at 0 hour to 8.0 at 72 hours. This is consistent with the
guideline.

Conclusions

Both the growth and the biomass of Scenedesmus subspicatus (CCAP 276/20)
were affected by the presence of the test material over the 72-hour exposure
period. The EyLso, the loading rate that reduced biomass by 50% was 240 mg/L
WAF. The E,Lsq the loading rate that reduced specific growth by 50% was 410
mg/L WAF. The No Observed Effect Loading Rate (NOEL) was 220 mg/L
WAF.

Data Quality

(1) Reliable without restriction

References

Algal Inhibition Test
SafePharm Laboratories Project No.: 1666/054 (15 Dec 2004)

Other

| Updated: 1/11//2004
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Robust Summary 5-ALG-3

Test Substance

CAS # 11059-65-7

Chemical Name Zinc,bis[O,0-bis(tetrapropylenephenyl)phosphorodithioata-S,S']

Remarks This substance is referred to as Tetrapropenylphenol derivative in the HERTG’s
Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and Chemistry
of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan for Zinc Alkyl
Dithiophosphate Category.

Method

Method/Guideline OECD Guideline for Testing of Chemicals #201 Alga, Growth Inhibition Test

followed (1984).

Test Type Static acute toxicity test (Water Accommodated Fraction- WAF)

GLP (Y/N) Y

Year (Study Performed) 2004

Species/Strain

Freshwater algae, Scenedesmus subspicatus/CCAP 276/20

Element basis (# of
cells/mL)

Approximately 1.68 x 10° cells/mL, 5 mL used to inoculate 1 liter of medium
for an initial cell density of 10* cells/mL.

Exposure period/duration

72 hours

Range find test

Yes

Analytical monitoring

Not performed

Statistical methods

A Students t-test incorporating Bartlett’s test for homogeneity of variance was
used to compare the area under the growth curve data of the treated and control
groups at 72 hours.

Remarks field for test
conditions (fill as
applicable)

Test Species: Cultures obtained from the Culture Collection of Algae and
Protozoa (CCAP), Institute of Freshwater Ecology, The Ferry House, Far
Sawrey, Ambleside, Cumbria, U.K.

Loading Concentration:
Range Find Study: 0, 10, 100 and 1000 mg/L (WAF)
Definitive Study: 0 and 1000 mg/L (WAF)

Test System: A measured weight of test material was added to a measured
volume of culture media in a glass vessel and stirred for 24 hours. Stirring was
accomplished using a magnetic stirrer. Mixing speed was adjusted such that a
slight vortex formed causing a slight dimple at the media surface. Following the
mixing period, the test solution was allowed to stand for one hour. An oily slick
of test material was present on the surface of the media column. A small
amount of the WAF was removed and examined microscopically for the
presence of micro-dispersions or globules of test material. A significant amount
of dispersed test material was present in the media column. Therefore the WAF
was removed by siphoning through a glass wool plug (the first 75-100 mL
discarded). Microscopic examination of the WAFs performed after filtering
showed that there were no micro-dispersions of test material present. The
siphoned phase (i.e., WAF) was used for the aquatic toxicity test.

Test Conditions: A static test was conducted; i.e., there was no daily renewal of

test solution. Two (range find study) or six (definitive study) 100-mL replicates
per treatment, inoculum ~10,000 cells/mL. The 250-mL conical flasks were
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plugged with polyurethane foam bungs. During the test all treatment and
control flasks were randomly placed on an orbital shaker adjusted to
approximately 150 cycles per minute under constant light (24 hours/day) for 72
hours. Cell densities were determined using a Coulter Multisizer Il Particle
Counter at 0, 24, 48 and 72 hours. pH was determined at 0 and 72 hours.

Light: Continuous illumination approximately 7000 lux.

Test temperature: 24.0° C.

Culture Media: As specified in the guideline.

Method of calculating mean measured concentrations: not applicable

Exposure period: 72 hours

Results

Range Find Study: No effect on growth at 10, 100 and 1000 mg/L WAF.

Definitive Study: Neither growth nor biomass were affected by the presence of
the test material over a 72 hour period at 1000 mg/L WAF.

The EpLso, the loading rate that reduced biomass by 50% was >1000 mg/L
WAF. The E,Ls, the loading rate that reduced specific growth by 50% was
>1000 mg/L WAF.

The No Observed Effect Loading Rate (NOEL) was 1000 mg/L WAF.

The cell concentrations of the control cultures increased by a factor of 47 during
the study meeting the guideline requirement of at least a factor of 16 after 72
hours.

All test and control cultures were inspected microscopically at 72 hours. No
abnormalities were observed in any of the control or treated cultures. Control
culture pH increased from 7.8 at 0 hour to 8.7-8.8 at 72 hours. This is
consistent with the guideline.

Conclusions

Both the growth and the biomass of Scenedesmus subspicatus (CCAP 276/20)
were unaffected by the presence of the test material over the 72-hour exposure
period. The EyLso, the loading rate that reduced biomass by 50% was >1000
mg/L WAF. The ELsp, the loading rate that reduced specific growth by 50%
was >1000 mg/L WAF. The No Observed Effect Loading Rate (NOEL) was
1000 mg/L WAF.

Data Quality

(1) Reliable without restriction

References

Algal Inhibition Test
SafePharm Laboratories Project No.: 1666/057 (23 November 2004)

Other

| Updated: 1/11//2004
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3. Toxicity Category:

3.0 Mammalian Toxicity

3.1 Acute Toxicity

3.1.1 Acute Oral Toxicity

Robust Summary 5-Acute Oral-1

Test Substance

CAS #

CAS# 84605-29-8

Chemical Name

Phosphorodithioic acid, mixed O,0O-bis (1,3-dimethylbutyl and iso-Pr)
esters, zinc salts

Remarks This substance is referred to as Mixed isopropyl and 1, 3-
dimethylbutyl derivative in the HERTG’s Test Plan for Zinc Alkyl
Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “ldentity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan
for Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline

followed OECD 401

Test Type Acute oral toxicity

GLP (Y/N) Y

Year (Study Performed) 1980

Species/Strain Rats/ Sprague-Dawley strain

Sex Male and Female

No. of animals/dose 10/sex

Vehicle Corn Oil

Route of administration Oral (intragastric)

Dose level 1500, 1825, 2221, 2702, 3288 and 4000 mg/kg

Dose volume 15 ml/kg

Control group included No

Remarks field for test
conditions

A single dose of the undiluted test material was administered
intragastrically to ten fasted (over night) male and female rats at each
treatment level. (Thirteen females were inadvertently dosed in Group 3
and seven females were dosed in Group 4.) A control group was not
included. The animals were observed for signs of toxicity or
behavioral changes daily. Individual weights were recorded on the day
of dosing, and at termination. All animals were euthanized at the
conclusion of the observation period. Gross autopsies were performed
on all animals after 14 days.

Results

LD50 = 3.2 (2.6-4.0) g/kg (males); 3.1 (2.6-3.8) g/kg (females)

Remarks

Deaths occurred in all groups greater than 1825 mg/kg within 93 hours
of dosing. Signs of toxicity included hypokinesia at all dose levels,
ataxia at doses above 1825 mg/kg and diarrhea in almost all animals in
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all dose groups. All surviving animals gained weight. Necropsy
findings in animals that died on test were limited to findings
suggestive of post mortem changes. No treatment related necropsy
findings were observed. Surviving animals had no remarkable
necropsy findings.

Conclusions The test article, when administered as received in corn oil to male and
female Sprague-Dawley rats, had an acute oral LD50 of 3.2 (2.6-4.0)
g/kg (males); 3.1 (2.6-3.8) g/kg (females).

Data Quality Reliable without restriction (Klimisch Code)

References This robust summary was prepared from an unpublished study by an
individual member company of the HERTG (the underlying study
contains confidential business information).

Other Updated: 7/12/00 (RTA-043)
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Robust Summary 5-Acute Oral-2

Test Substance

CAS #

CAS# 68457-79-4

Chemical Name

Phosphorodithioic acid, mixed O,0-bis(iso-Bu and pentyl) esters, zinc
salts

Remarks This substance is referred to as Mixed isobutyl and pentyl derivative in
the HERTG’s Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan
for Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline

followed FHSA 16CFR1500.3

Test Type Acute oral toxicity

GLP (Y/N) N

Year (Study Performed) 1979

Species/Strain Rats/Wistar strain

Sex Male

No. of animals/dose 10

Vehicle None

Route of administration Oral (intragastric)

Dose level 2.0, 3.5,5.0 and 8.75 g/kg

Dose volume 2-10 ml/kg

Control group included No

Remarks field for test
conditions

A single dose of the undiluted test material was administered
intragastrically to ten fasted (over night) male rats at each treatment
level. A control group was not included. The animals were observed
for signs of toxicity or behavioral changes daily. Individual weights
were recorded on the day of dosing and at termination. All animals
were euthanized at the conclusion of the observation period. Gross
autopsies were performed on all animals after 14 days.

Results

LD50 = 3.6 (2.7-4.8) g/kg (males)

Remarks

All of the 8.75 g/kg animals died during the first two days of study.
Eight of ten males treated at 5.0 g/kg died during days 1 through 3.
Six males at the 3.5 g/kg dose level died between days 2 and 5. No
deaths occurred at the 2.0 g/kg dose level. Lethargy, diarrhea, ptosis,
chromorhinorrhea, piloerection, and chromodacrryorrhea were noted
in all groups. These findings were no longer evident in the two
lowest groups by the middle of week two. Body weight changes were
within expected ranges for the surviving animals. Lung congestion,
gastrointestinal findings and staining around the mouth, nose and anus
were common necropsy findings for the animals that died.
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Conclusions The test article, when administered as received to male Wistar rats, had
an acute oral LD50 of 3.6 g/kg.

Data Quality Reliable without restriction (Klimisch Code)

References This robust summary was prepared from an unpublished study by an
individual member company of the HERTG (the underlying study
contains confidential business information).

Other Updated: 7/11/00 (RTA-038)
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Robust Summary 5-Acute Oral-3

Test Substance

CAS #

CAS# 68784-31-6

Chemical Name

Phosphorodithioic acid, mixed O,0-bis(sec-Bu and 1,3-dimethylbutyl)
esters, zinc salts

Remarks This substance is referred to as Mixed sec-butyl and 1,3-dimethylbuty!l
derivative in the HERTG’s Test Plan for Zinc Alkyl Dithiophosphate
Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan
for Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline

followed OECD 401

Test Type Acute oral toxicity

GLP (Y/N) Y

Year (Study Performed) 1981

Species/Strain Rats/ Sprague-Dawley strain

Sex Male and Female

No. of animals/dose 5/sex

Vehicle None

Route of administration Oral (intragastric)

Dose level 0,1.8,2.7,4.0 and 6.0 g/kg

Dose volume 0.4-1.6 ml/kg

Control group included Yes

Remarks field for test
conditions

A single dose of the undiluted test material was administered
intragastrically to five fasted (over night) male and female rats at each
treatment level. A control group was included. The animals were
observed for signs of toxicity or behavioral changes daily. Individual
weights were recorded on the day of dosing, on day 7 and at
termination. All animals were euthanized at the conclusion of the
observation period. Gross autopsies were performed on all animals
after 14 days.

Results

LD50 = 3.4 (2.2-5.2) g/kg (males); 2.9 (1.9-4.7) g/kg (females)

Remarks

Mortality occurred in males dosed with 4.0 g/kg and greater and in
females dosed with 2.7 g/kg and greater. Signs of toxicity included
diarrhea, depression, reduced food consumption, weakness, salivation,
blood in the urine and death. Body weights in the 2.7 g/kg and greater
males and/or females were significantly less than control at seven
days. No treatment related necropsy findings were observed.

38




Conclusions The test article, when administered as received to male and female
Sprague-Dawley rats, had an acute oral LD50 of 3.4 (2.2-5.2) g/kg
(males) and 2.9 (1.9-4.7) g/kg (females).

Data Quality Reliable without restriction (Klimisch Code)

References This robust summary was prepared from an unpublished study by an
individual member company of the HERTG (the underlying study
contains confidential business information).

Other Updated: 7/11/00 (RTA-040)
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Robust Summary 5-Acute Oral-4

Test Substance

CAS # CAS# 2215-35-2

Chemical Name 2-pentanol, 4-methyl-, hydrogen phosphoroditioate, Zn salt

Remarks This substance is referred to as 1,3-dimethylbutyl derivative in the
HERTG’s Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan
for Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline
followed

EPA FIFRA 81-1 (November 1982)

Test Type Acute oral toxicity
GLP (Y/N) Y

Year (Study Performed) 1986

Species/Strain Rats/Sprague-Dawley strain
Sex Male and Female
No. of animals/dose 5/sex

Vehicle None

Route of administration Oral (intragastric)
Dose level 2.0 and 5.0 g/kg
Dose volume 0.2 and 0.5 ml/100 g
Control group included No

Remarks field for test
conditions

A single dose of the undiluted test material was administered
intragastrically to five fasted (over night) male and female rats at each
treatment level. A control group was not included. The animals were
observed for signs of toxicity or behavioral changes daily. Individual
weights were recorded on the day of dosing, on day 7 and at
termination. All animals were euthanized at the conclusion of the
observation period. Gross autopsies were performed on all animals
after 14 days.

Results

LD50 = Between 2.0 and 5.0 g/kg (males and females)

Remarks

All of the males and females at the 5 g/kg dose level died three to four
days after dosing. Two low dose females died (days 1 and 4). All of
the low dose males survived. Signs of toxicity at both dose levels
included diarrhea, stained and/or ruffled fur and hypoactivity.
Necropsy findings observed in the animals that died included
gastrointestinal findings; bloody oral and nasal discharge and signs of
diarrhea. There were no significant necropsy findings in the animals
that survived to study termination.
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Conclusions The test article, when administered as received to male and female
Sprague-Dawley rats, had an acute oral LD50 of between 2.0 and 5.0
g/kg (males and females.).

Data Quality Reliable without restriction (Klimisch Code)

References This robust summary was prepared from an unpublished study by an
individual member company of the HERTG (the underlying study
contains confidential business information).

Other Updated: 7/12/00 (RTA-042)
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Robust Summary 5-Acute Oral-5

Test Substance

CAS # CAS# 4259-15-8

Chemical Name Phosphorodithioic acid 0,0-bis (2-ethylhexyl) ester, zinc salt

Remarks This substance is referred to as 2-ethylhexyl derivative in the
HERTG’s Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan
for Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline

followed FHSA 16CFR1500.3

Test Type Acute oral toxicity

GLP (Y/N) N

Year (Study Performed) 1975

Species/Strain Rats/ Sprague-Dawley strain

Sex Male

No. of animals/dose 10

Vehicle None

Route of administration Oral (intragastric)

Dose level 0,0,2.2,3.3,5.0,and 7.5 g/kg

Dose volume Not provided

Control group included Yes

Remarks field for test
conditions

A single dose of the undiluted test material was administered
intragastrically to ten fasted male rats at each treatment level. Two
control groups were included. The animals were observed for signs of
toxicity or behavioral changes daily. Individual weights were recorded
on the day of dosing, on day 7 and at termination. All animals were
euthanized at the conclusion of the observation period. Gross autopsies
were performed on all animals after 14 days.

Results

LD50 = 3.1 (1.8-5.1) g/kg (males)

Remarks

Mortality occurred in males dosed at all dose levels. Two of ten
animals died at the low dose level. All animals died at the high dose.
Signs of toxicity observed in all groups included diarrhea, depression,
and reduced food consumption. Surviving animals exhibited recovery
from these signs of toxicity between 3 and 12 days after dosing. At
necropsy all treated animals exhibited a reduced amount of body fat.
No other treatment related necropsy findings were observed.

Conclusions

The test article, when administered as received to male Sprague-
Dawley rats, had an acute oral LD50 of 3.1 (1.8-5.1) g/Kkg.

Data Quality

Reliable with restriction (Klimisch Code). Restriction due to the fact
that this is a summary report.

References

This robust summary was prepared from an unpublished study by an
individual member company of the HERTG (the underlying study
contains confidential business information).

Other

Updated: 8/31/00 (RTA-041)
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3.1.2 Acute Dermal Toxicity

Robust Summary 5-Acute Dermal-1

Test Substance

CAS #

CAS# 84605-29-8

Chemical Name

Phosphorodithioic acid, mixed O,0O-bis (1,3-dimethylbutyl and iso-Pr)
esters, zinc salts

Remarks This substance is referred to as Mixed isopropyl and 1, 3-
dimethylbutyl derivative in the HERTG’s Test Plan for Zinc Alkyl
Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “ldentity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan
for Zinc Alkyl Dithiophosphate Category.Test material purity not
provided.

Method

Method/Guideline None

followed

Test Type Acute dermal toxicity (Limit Test)

GLP (Y/N) N

Year (Study Performed) 1980

Species/Strain Rabbits/New Zealand White

Sex Male and female

No. of animals/sex/group | 2

Vehicle None

Route of administration Dermal

Dose level 2 g/kg

Dose volume 2.2 ml/kg

Control group included No

Remarks field for test
conditions

Approximately 24 hours prior to topical application of the test
material, the hair of each animal was closely clipped. On the day of
dosing the skin was abraded prior to test material administration.

A single dose of 2 g/kg of the undiluted test material was administered
dermally to two male and two female animals. The test material was
kept in contact with the skin for a period of 24 consecutive hours
under a gauze patch and plastic bandage. The application site was
wiped clean of residual test material at the end of the 24-hour exposure
period. The animals were observed for abnormal clinical signs daily
for 14 days after treatment. Individual body weights were recorded on
the day of dosing. The surviving animals were euthanized at the
conclusion of the observation period. Gross necropsies were
performed on all animals on Day 14.

Results

LD50 > 2.0 g/kg (males and females)

Remarks

No mortality was observed during the study. Erythema was observed
in one animal on days 2 and 3 post dosing. All animals exhibited
peeling of the skin at the dose site on the last three days of study. One
rabbit had pale kidneys at necropsy. All of the remaining animals
were unremarkable.
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Conclusions The test article, when administered dermally as received to 2 male and
2 female New Zealand white rabbits had an acute dermal LD50 of
greater than 2.0 g/kg. No evidence of systemic toxicity was observed.

Data Quality Reliable without restriction (Klimisch Code)

References This robust summary was prepared from an unpublished study by an
individual member company of the HERTG (the underlying study
contains confidential business information).

Other | Updated: 7/13/00 (RTA-047)
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Robust Summary 5-Acute Dermal-2

Test Substance

CAS #

CAS# 68457-79-4

Chemical Name

Phosphorodithioic acid, mixed O,0-bis(iso-Bu and pentyl) esters, zinc
salts

Remarks This substance is referred to as Mixed isobutyl and pentyl derivative in
the HERTG’s Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan
for Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline
followed

Similar to OECD Guideline 402

Test Type Acute dermal toxicity (Limit Test)
GLP (Y/N) N

Year (Study Performed) 1975

Species/Strain Rabbits/New Zealand White
Sex Male and Female

No. of animals/group 2/sex

Vehicle None

Route of administration Dermal

Dose level 20 g/kg

Dose volume Not provided.

Control group included No

Remarks field for test
conditions

This study was conducted prior to the development of Test Guideline
402. This study deviated from Guideline 402 in that 2 rather than 5
animal/sex were evaluated for toxicity. In addition the skin of one
animal/sex was abraded prior to dosing. The guideline does not call
for abraded skin. While the guideline calls for gross necropsies to be
conducted on all animals they were not conducted during this study.
Given the high dose level tested during this study and the lack of any
mortality, these deviations were not considered sufficient to disqualify
this study.

Approximately 24 hours prior to topical application of the test
material, the hair of each animal was closely clipped. On the day of
dosing the skin of two treated animals was abraded prior to test
material administration. A single dose of 20 g/kg of the undiluted test
material was administered dermally to two male and two female
animals. The test material was kept in contact with the skin for a
period of 24 consecutive hours under a gauze bandage covered with an
elastic sheet. The application site was wiped clean of residual test
material at the end of the 24-hour exposure period. The animals were
observed for 14 days after treatment. Irritation was scored at 24hours
post treatment using the Draize method. The surviving animals were
euthanized at the conclusion of the observation period. Gross
necropsies were not performed.
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Results

LD50 > 20.0 g/kg (males and female)

Remarks

All animals survived the study. Well defined erythema and slight
edema were noted at 24 hours post dosing. Clinical signs including
lethargy, diarrhea, ataxia, ptosis, alopecia, emaciation, nasal discharge
and sensitivity to touch were noted during the second week of
observation. All treated animals lost weight during the study.

Conclusions

The test article, when administered dermally as received to 2 male and
2 female New Zealand white rabbits had an acute dermal LD50 of
greater than 20.0 g/kg.

Data Quality

Reliable with restriction (Klimisch Code). Restriction due to the fact
that the study design differs significantly from the referenced
guideline. However given the high dose level tested (20 g/kg) and the
lack of mortality the study was considered valid and appropriate for
review.

References

This robust summary was prepared from an unpublished study by an
individual member company of the HERTG (the underlying study
contains confidential business information).

Other

Updated: 8/31/00 (RTA-045)
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Robust Summary 5-Acute Dermal-3

Test Substance

CAS #

CAS# 68784-31-6

Chemical Name

Phosphorodithioic acid, mixed O,0-bis(sec-Bu and 1,3-dimethylbutyl)
esters, zinc salts

Remarks This substance is referred to as Mixed sec-butyl and 1,3-dimethylbuty!l
derivative in the HERTG’s Test Plan for Zinc Alkyl Dithiophosphate
Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan
for Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline

followed OECD Guideline 402

Test Type Acute dermal toxicity (Limit Test)

GLP (Y/N) Y

Year (Study Performed) 1981

Species/Strain Rabbits/New Zealand White

Sex Male and female

No. of animals/sex/group | 5

Vehicle None

Route of administration Dermal

Dose level 5 g/kg

Dose volume 5 ml/kg

Control group included Yes

Remarks field for test
conditions

This study deviates from the above referenced guideline in that the
dosing site was abraded prior to treatment. This was not considered a
significant deviation from the guideline that would adversely effect the
study results.

Approximately 24 hours prior to topical application of the test
material, the hair of each animal was closely clipped. Immediately
prior to dosing the skin was abraded. A single dose of 5 g/kg of the
undiluted test material was administered dermally to five male and
female animals. The test material was kept in contact with the skin for
a period of 24 consecutive hours under an elastic bandage. The
application site was wiped clean of residual test material at the end of
the 24-hour exposure period. Collars were placed on the animals for
six days to prevent ingestion of the test material. The animals were
observed for abnormal clinical signs daily for 14 days after treatment.
Individual body weights were recorded on the day of dosing and on
days 7 and 14. Gross necropsies were performed on all animals on Day
14. A section of treated skin was examined from each animal
microscopically.

Results

LD50 > 5.0 g/kg (males and females)

Remarks

No mortality was observed. Clinical signs observed were reduced
food consumption and decreased motor activity. Body weights of the
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treated males and females were significantly less than control on days
7 and 14. Microscopic examination of the treated skin showed diffuse
subacute dermatitis. No gross necropsy effects other then skin effects
were evident.

Conclusions The test article, when administered dermally as received to 5 male and
5 female New Zealand white rabbits had an acute dermal LD50 of
greater than 5.0 g/kag.

Data Quality Reliable with restriction (Klimisch Code). Restriction due to the fact
that most data are not presented in the report. Summary statements are
provided.

References This robust summary was prepared from an unpublished study by an
individual member company of the HERTG (the underlying study
contains confidential business information).

Other Updated: 7/13/00 (RTA-049)
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Robust Summary 5-Acute Dermal-4

Test Substance

CAS #

CAS# 68988-46-5

Chemical Name

Phosphorodithioic acid mixed 0,0-bis(iso-Bu,isooctyl, and pentyl)
esters zinc salts

Remarks This substance is referred to Mixed isobutyl, pentyl and isooctyl
derivative in the HERTG’s Test Plan for Zinc Alkyl Dithiophosphate
Category.
For more information on the chemical, see Section 1.1 “ldentity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan
for Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline

followed OECD Guideline 402

Test Type Acute dermal toxicity (Limit Test)

GLP (Y/N) N

Year (Study Performed) 1984

Species/Strain Rabbits/New Zealand White

Sex Male and female

No. of animals/sex/group | 5

Vehicle None

Route of administration Dermal

Dose level 2 g/kg

Dose volume 2 ml/kg

Control group included No

Remarks field for test
conditions

This study deviates from the above referenced guideline in that the
dosing site was abraded prior to treatment. This was not considered a
significant deviation from the guideline.

Approximately 24 hours prior to topical application of the test
material, the hair of each animal was closely clipped. Immediately
prior to dosing the skin was abraded. A single dose of 2 g/kg of the
undiluted test material was administered dermally to five male and
female animals. The test material was kept in contact with the skin for
a period of 24 consecutive hours under a gauze and elastic bandage.
The application site was wiped clean of residual test material at the
end of the 24-hour exposure period. The animals were observed for
abnormal clinical signs frequently on the day of dosing and once daily
for 14 days after treatment. Individual body weights were recorded on
the day of dosing. The surviving animals were euthanized at the
conclusion of the observation period. Gross necropsies were
performed on all animals on Day 14.

Results

LD50 > 2.0 g/kg (males and females)

Remarks

No mortality was observed. Clinical signs observed in all animals
included cyanosis and decreased motor activity. The majority of
animals exhibited motor incoordination. Four animals exhibited a loss
of righting reflex. Recovery from most of these signs occurred by day
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three post treatment. Dermal findings included necrosis, edema and
ulceration. Dermal irritation persisted through study termination.

Gross pathological findings were limited to pitted kidneys in one
female.

Conclusions The test article, when administered dermally as received to 5 male and
5 female New Zealand white rabbits had an acute dermal LD50 of
greater than 2.0 g/kag.

Data Quality Reliable without restriction (Klimisch Code)

References This robust summary was prepared from an unpublished study by an
individual member company of the HERTG (the underlying study
contains confidential business information).

Other Updated: 7/13/00 (RTA-048)
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Robust Summary 5-Acute Dermal-5

Test Substance

CAS # CAS# 4259-15-8

Chemical Name Phosphorodithioic acid 0,0-bis (2-ethylhexyl) ester, zinc salt

Remarks This substance is referred to as 2-ethylhexyl derivative in the HERTG’s
Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan
for Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline
followed

Similar to OECD Guideline 402

Test Type Acute dermal toxicity (Limit Test)
GLP (Y/N) N

Year (Study Performed) 1975

Species/Strain Rabbits/New Zealand White
Sex Male

No. of animals/group 6

Vehicle None

Route of administration Dermal

Dose level 0 and 5 g/kg

Dose volume Not provided.

Control group included Yes

Remarks field for test
conditions

This study was conducted prior to the development of Test Guideline
402. This study deviated from Guideline 402 in that the skin of 3
treated animals were abraded prior to dosing. In addition the guideline
calls for the evaluation of males and females using at least one dose
level. This study was conducted using males only. These deviations
were not considered sufficient to change the outcome of the study.

Approximately 24 hours prior to topical application of the test
material, the hair of each animal was closely clipped. On the day of
dosing the skin of three treated animals was abraded prior to test
material administration. A single dose of 5 g/kg of the undiluted test
material was administered dermally to six male animals. The test
material was kept in contact with the skin for a period of 24
consecutive hours under a gauze bandage covered with an elastic
sheet. The application site was wiped clean of residual test material at
the end of the 24-hour exposure period. All rabbits were fitted with
collars for four days to prevent ingestion of the test material. The
animals were observed for 14 days after treatment. Irritation was
scored at 24, 48 and 72 hours and at 7 days post treatment. The
surviving animals were euthanized at the conclusion of the observation
period. Gross necropsies were performed on all animals on Day 14.
The liver and lungs were examined microscopically.

Results

LD50 > 5.0 g/kg (males)

Remarks

One abraded rabbit died 13 days after dosing. Reduced food
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consumption was observed in most animals during the last 10 days of
test. All animals appeared depressed during the last week of study.
Muscular weakness was observed in the abraded animals during the
last three days of study. Sever erythema and edema were noted in the
treated skin at 24 hours post dosing. At seven days the treated skin
was thick and escharotic. All treated animals lost weight during the
study. Control animals gained weight. At necropsy dermal findings
were consistent with the in life evaluation. All animals had reduced
amounts of body fat. Microscopic examination of gross lesions
observed in the liver and lungs confirmed the presence of
bronchopneumonia or chronic interstitial pneumonia and liver
parasites. The lungs and livers of the control animals were
unremarkable.

Conclusions The test article, when administered dermally as received to 6 male
New Zealand white rabbits had an acute dermal LD50 of greater than
5.0 g/kg.

Data Quality Reliable with restriction (Klimisch Code). Restriction due to the fact
that this is a summary report.

References This robust summary was prepared from an unpublished study by an
individual member company of the HERTG (the underlying study
contains confidential business information).

Other Updated: 8/31/00 (RTA-044)
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Robust Summary 5-Acute Dermal-6

Test Substance

CAS #

CAS# 25103-54-2

Chemical Name

Phosphorodithioic acid, O,0-diisodecyl ester, zinc salt

Remarks This substance is referred to as Diisodecyl derivative in the HERTG’s
Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan
for Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline

followed OECD Guideline 402

Test Type Acute dermal toxicity (Limit Test)

GLP (Y/N) Y

Year (Study Performed) 1986

Species/Strain Rabbits/New Zealand White

Sex Male and female

No. of animals/sex/group | 5

Vehicle None

Route of administration Dermal

Dose level 8 g/kg

Specific Gravity 1.06 g/ml

Control group included No

Remarks field for test
conditions

This study deviates from the above referenced guideline in that the
dosing site was abraded prior to treatment. This was not considered a
significant deviation from the guideline that would adversely affect the
study results.

A range finding study, conducted at dose levels of 1, 3.2, 6.3 and 8
g/kg in one animal/sex/dose level preceded this study. Based on the
range find study results, a limit test was conducted at the 8 g/kg dose
level.

Approximately 24 hours prior to topical application of the test
material, the hair of each animal was closely clipped. Immediately
prior to dosing the skin was abraded. A single dose of 8 g/kg of the
undiluted test material was administered dermally to five male and
female animals. The test material was kept in contact with the skin for
a period of 24 consecutive hours under a gauze bandage covered by a
rubber dam and an elastic bandage. The animals were observed for
abnormal clinical signs at 0.5, 2 and 4 hours after the 24-hour period
of exposure and twice daily thereafter for 14 days after treatment.
Individual body weights were recorded on the day of dosing and on
days 7 and 14. Gross necropsies were performed on all animals on Day
14.
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Results

LD50 > 8.0 g/kg (males and females)

Remarks

No mortality was observed. Clinical signs observed included
moderate erythema and edema, decreased activity, decreased muscle
tone, abnormal gait and abnormal stance. Fissuring and sloughing of
the skin at the application site were also observed. Terminal necropsy
revealed several white nodules throughout the lungs and a
discoloration of the abdominal wall in one animal.

Conclusions

The test article, when administered dermally as received to 5 abraded
male and 5 abraded female New Zealand white rabbits had an acute
dermal LD50 of greater than 8.0 g/kg.

Data Quality

Reliable with restriction (Klimisch Code). Restriction due to the fact
that most data are not presented in the report. Summary statements are
provided.

References

This robust summary was prepared from an unpublished study by an
individual member company of the HERTG (the underlying study
contains confidential business information).

Other

Updated: 12/14/01
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3.2 Genetic Toxicity

Robust Summary 5-GenTox-1

Test Substance

CAS #

CAS# 84605-29-8

Chemical Name

Phosphorodithioic acid, mixed O,0-bis(1,3-dimethylbutyl
and iso-propyl) esters, zinc salts

Remarks This substance is referred to as Mixed isopropyl and 1, 3-
dimethylbutyl derivative in the HERTG’s Test Plan for Zinc Alkyl
Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan
for Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline OECD Guideline 474

followed

Test Type Mammalian Erythrocyte Micronucleus Test

GLP (Y/N) Y

Year (Study Performed) 1996

Species Mouse

Strain Swiss Albino Crl:CD-1 (ICR)BR

Route of administration

Intraperitoneal

Duration of test

Single dose followed by 72-hour evaluation period.

Doses/concentration levels

0, 7.13, 14.3 and 28.5 mg/kg

Dose volume 10 ml/kg
Sex Males and females
Frequency of treatment Once

Control and treatment
groups

Peanut oil vehicle control: 15/sex; cyclophosphamide positive
control: 60 mg/kg, 5/sex; 7.13 and 14.3 mg/kg: 15/sex; 28.3 mg/kg:
20/sex

Statistical methods

Animal to animal variability in spontaneous frequency of
micronucleated polychromatic erythrocytes was evaluated in vehicle
controls. Statistically significant differences were evaluated in the
frequency of micronucleated polychromatic erythrocytes between
treated groups and vehicle controls. NCE/PCE (normochromatic
erythrocytes/polychromatic erythrocytes) ratios in treated and control
groups were compared. Tests included Cochran-Armitage test for
trend, a one-way analysis of variance and Dunnett’s procedure.

Dose rangefinding study

Three rangefinding studies was conducted at the following dose levels:
Study I: 554, 1802, 3049, 4296 and 5544 mg/kg

Study 1l: 37.5, 62.5, 125 and 250 mg/kg

Study I11I: 25, 12.5, 6.25, 3.13and 1.0 mg/kg/day

Mortality and physical observations were evaluated.

Remarks field for test
conditions

All animals observed frequently for physiological or behavioral
abnormalities on the day of dosing and periodically thereafter. Body
weights taken on first day of the study prior to treatment. Five/sex
from each treatment group and vehicle control group were sacrificed
for bone marrow sampling 24, 48 and 72 hours post treatment.
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Positive controls sampled at 24 hours only. NCE/PCE ratio and
%PCE of total erythrocytes were calculated by counting a total of
>1000 erythrocytes/animal. A total of 1000 PCE /animal were
evaluated for the presence of micronuclei. (Guideline calls for
2000/animal to be evaluated. This difference from the current
guideline was not considered sufficient to effect the reliability of the
study.)

Results

Remarks

During the first two dose rangefinding studies significant mortality
was observed at all dose levels. In the third rangefinding study 1 high
dose male died. Hypoactivity was observed in some animals at all
dose levels greater than 1 mg/kg. Based on these data dose levels of
0, 7.13, 14.3 and 28.5 mg/kg were selected for the study.

During the main study hypoactivity was observed in all dose groups
during the first two hours post dosing. At 72 hours post dosing one
male in the 7.13 mg/kg dose group was found dead.

No statistically significant increases in micronucleated polychromatic
erythrocytes over the levels observed in the vehicle controls were
observed in either sex or at any harvest time point. All values for
individual animals were within the expected range of micronucleated-
PCE/1000 PCE expected for control animals. The variability in
response observed in the treated animals was similar to that observed
in the vehicle control. The positive control exhibited a statistically
significant increase in micronuclei as expected. The test article did
not induce a statistically significant change in the PCE:NCE ratio.

Conclusions

Under the conditions of this study the test material did not induce
micronuclei in bone marrow erythrocytes of mice.

Data Quality

Reliable without restriction (Klimisch Code)

References

This robust summary was prepared from an unpublished study by an
individual member company of the HERTG (the underlying study
contains confidential business information).

Other

Updated: 7/17/00 (RTA-057)
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Robust Summary 5-GenTox-2

Test Substance

CAS #

CAS# 84605-29-8

Chemical Name

Phosphorodithioic acid, mixed O,0-bis(1,3-dimethylbutyl
and iso-propyl) esters, zinc salts

Remarks This substance is referred to as Mixed isopropyl and 1, 3-
dimethylbutyl derivative in the HERTG’s Test Plan for Zinc Alkyl
Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and
Chemistry of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan
for Zinc Alkyl Dithiophosphate Category.

Method

Method/Guideline OECD Guideline 471

followed

Test Type Bacterial Reverse Mutation Assay

GLP (Y/N) Y

Year (Study Performed) 1996

Test System Salmonella typhimurium and Escherichia Coli

Strains Tested

Salmonella typhimurium tester strains TA98, TA100, TA1535,
TA1537; Escherichia Coli tester strain WP2uvrA

Exposure Method

Plate incorporation

Test Substance
Doses/concentration levels

Initial assay:

Salmonella + (S9):25, 50, 100, 250, 1,000, and 5,000 ug/plate
Salmonella - (S9): 10, 25, 50, 120, 600 and 3,000 ug/plate
WP2uvrA + (S9): 100, 250, 500, 1,000, 5,000, and 10,000 ug/plate
WP2uvrA - (S9): 25, 50, 100, 250, 1,250 and 6,500 ug/plate
Confirmatory assay:

Salmonella + (S9):100, 250, 500, 1,000, 2,500, and 5,000 ug/plate
Salmonella - (S9): 50, 100, 250, 500, 1,000 and 3,000 ug/plate
WP2uvrA + (S9): 100, 250, 500, 1,000, 5,000, and 10,000 ug/plate
WP2uvrA - (S9): 100, 250, 500, 1,000, 2,000, and 6,500 ug/plate

Metabolic Activation

With and without (500 ul of 10% S9 fraction mix of livers of Aroclor
1254 pretreated Sprague Dawley rats)

Vehicle Ethanol

Tester strain, activation TA98 +S9 benzo(a)pyrene 2.5 ug/plate

status, Positive Controls TA98 -S9 2-nitroflourene 1.0 ug/plate

and concentration level TA100 +S9 2-aminoanthracene 2.5 ug/plate
TA100  -S9 sodium azide 2.0 ug/plate
TA1535 +S9 2-aminoanthracene 2.5 ug/plate
TA1535 -S9 sodium azide 2.0 ug/plate
TA1537 +S9 2-aminoanthracene 2.5 ug/plate
TA1537 -S9 ICR-191 2.0 ug/plate

WP2uvrA +S9 2-aminoanthracene 25.0 ug/plate
WP2uvrA -S9 4-nitroquinoline-N-oxide 1.0 ug/plate

Vehicle Control

Ethanol

Statistical Analysis

Mean revertant colony count and standard deviation were determined
for each dose point.

Dose Rangefinding Study

Conducted using tester strains TA100 and WP2uvrA and ten doses of
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test material ranging from 10.0 to 10,000 ug/plate, one plate/dose with
(10% S9 homogenate/ml of S9 mix) and without metabolic activation.
Cytotoxicity was evaluated.

S9 Optimization Study

Conducted using tester strains TA98 and TA100, and a cytotoxic dose
level of test article (333 ug/plate) and four concentrations of S9 mix
(5, 10, 20 and 80% S9 homogenate/ml of S9 mix). Cytotoxicity was
evaluated.

Remarks field for test
conditions

In the main study there were two treatment sets for each tester strain,
with (+S9) and without (-S9) metabolic activation. Each of the tester
strains was dosed with six concentrations of test substance, vehicle
controls, and a positive control. Three plates/dose
group/strain/treatment set were evaluated. The results of the initial
assay were confirmed in a second independent experiment. 50 ul of
test material, positive control or vehicle control were added to each
plate along with 100 ul of tester strain, S9 mix (if needed) and 2.0
(with S9) or 2.5 ml (without S9) of top agar. This was overlaid onto
the surface of 25 ml minimal bottom agar in a petri dish. Plates were
incubated for 48 hours at 37°C. Plates that were not evaluated
immediately were held at 5°C until evaluated. The condition of the
bacterial background lawn was evaluated for cytotoxicity and test
article precipitate.

Results The test substance was not genotoxic in this assay with or without
metabolic activation.
Remarks In the dose rangefinding study cytotoxicity was observed with tester

strain TA100 at 667 ug/plate and above with metabolic activation and
at 100 ug/plate and above without metabolic activation. With tester
strain WP2uvrA cytotoxicity was observed at 10,000 ug/plate with
activation and at 667 ug/plate and above without activation. Test
article precipitate was observed on plates at 6670 ug/plate and above
with tester strains TA100 and WP2uvrA without activation. With
TAL00 with metabolic activation precipitate was observed on plates at
1000 ug/plate and higher. With WP2uvrA with metabolic activation
precipitate was observed at 3330 ug/plate and above. Based on these
results dose levels outlined above (page 1, Test Substance Doses,
Initial Assay) were selected.

The S9 optimization study was performed using TA98 and TA100
with the highest non-cytotoxic dose of test article, (10,000 ug/plate)
and four concentrations of S9 mix (5, 10, 20 and 80% S9
homogenate/ml of S9 mix). In the absence of any effect a 10% S9 mix
was used in the mutagenicity study.

In the initial and confirmatory mutagenicity assay all data were
acceptable and no positive increases in the number of revertants/plate
were observed with any of the tester strains with or without metabolic
activation. Based on the results of the initial study the dilution factor
between doses was reduced for the confirmatory study. The doses
outlined above (page 1, Test Substance Doses, Confirmatory Assay)
were utilized.
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Cytotoxicity was observed at > 500 ug/plate with the Salmonella and
WP2uvrA tester strains with and without activation. Test material
participate was observed on plates at >3,000 ug/plate.

The positive control for each respective test strain exhibited at least a
3-fold increase (with or without S9) over the mean value of the vehicle
control for a given strain, confirming the expected positive control
response.

Conclusions Under the conditions of this study, the test material was not mutagenic.

Data Quality Reliable without restriction (Klimisch Code)

References This robust summary was prepared from an unpublished study by an
individual member company of the HERTG (the underlying study
contains confidential business information).

Other Updated: 7/14/00 (RTA-052)
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Robust Summary 5-GenTox-3

Test Substance

CAS #

84605-29-8

Chemical Name

Phosphorodithioic acid, mixed O,0-bis(1,3-dimethylbutyl
and iso-propyl) esters, zinc salts

Remarks This substance is referred to as Mixed isopropyl and 1, 3-dimethylbuty!l
derivative in the HERTG’s Test Plan for Zinc Alkyl Dithiophosphate Category.
For more information on the chemical, see Section 1.1 “Identity and Chemistry
of Zinc Dialkyldithiophosphates” in HERTG’s Test Plan for Zinc Alkyl
Dithiophosphate Category.

Method

Method/Guideline Schechtman, L., Kouri, R., Progress in Genetic Toxicology, Elsevier/North-

followed Holland Biomedical Press, New York, pp. 307-316 (1977).

Test Type Morphological transformation of BALB/3T3 mouse embryo cells in the
presence and absence of metabolic activation

GLP (Y/N) Y

Year (Study Performed) 1982

Test System BALB/3T3 mouse embryo cells

Exposure Method Dilution

Test Substance
Doses/concentration levels

Without metabolic activation: 16, 24 and 32 ug/ml
With metabolic activation: 14, 16, 18 and 20 ug/ml

Metabolic Activation

Yes (Aroclor-1254 treated rat liver homogenate). Each batch of +S9 was
characterized by its ability to metabolize 2-aminoanthracene and
benzo(a)pyrene to forms mutagenic to s. typhimurium.,

Vehicle

The test material was solubilized in acetone and diluted to the appropriate
concentration in complete Eagle’s minimal essential medium supplemented
with 10% fetal bovine serum, 1% L-glutamine and 2% penicillin-streptomycin.
Solvent control plates were treated with acetone at the same concentration
needed to expose the target cells to the highest dose of test article in complete
medium.

Positive Control
concentration level

Benzo(a)pyrene: 12.5 ug/ml used with metabolic activation.
N-methyl-N’-nitro-N-nitrosoquanidine: 0.5 ug/ml used without metabolic
activation.

Statistical Analysis

The transforming potential of each treatment condition was compared to that of
the solvent control using the Poisson distribution.

Test Substance Solubility

Test substance was solubilized in acetone.

Dose rangefinding study

Yes

Remarks field for test
conditions

Exponentially growing 3T3 clone A31-1 cells were seeded for an evaluation of
cytotoxicity at 250 cells/culture in triplicate/condition, and at 1 x 10* cells/plate
in 12-15 replicates for the determination of phenotypic transformation. Plates
were incubated at 36° in a humidified atmosphere of 5% CO, in air for 20-24
hours. For activation assays cells were treated in suspension to a reaction
mixture of NADP, NADH, NADPH, S-9 and test or control material prior to
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seeding. Cells were exposed to three concentrations of test article as well as to
solvent and positive controls for 24 hours. Cells were then washed and the
treated media replaced with untreated growth medium. After 7-10 days
incubation, the concurrent cytotoxicity plates were fixed with methanol, stained
with 10% Giemsa, and scored for colony formation. After 4-6 weeks
incubation with twice weekly medium changes, the transformation plates were
fixed with methanol, stained with 10% Giemsa, and scored for morphologically
transformed Type Il and Type 111 foci.

The cytotoxic effects of each treatment condition were expressed relative to the
solvent treated control (relative cloning efficiency). The transformation
frequency for each treatment group was expressed as the number of transformed
foci/surviving cell. For a valid test the cloning efficiency of the solvent
control must be greater than or equal to 25%. The relative survival of cells
exposed to the test article must fall within the range of 30-60% for one dose
level and 60-90% for another dose level. The number of Type Il foci in the
negative control must not exceed one-focus/total replicate plates. The positive
control must induce a significant (p<0.05) number of Type 11 foci relative to
the negative control.

Results 3T3 cell transforming activity was not observed under the conditions of this
study in the absence of metabolic activation. 3T3 cell transforming activity was
observed under the conditions of this study in the presence of metabolic
activation.

Remarks In the absence of metabolic activation (-S9), relative to solvent control, cell

survival was 15%, 46% and 95% at 32, 24 and 16 ug/ml respectively. One
spontaneous Type 111 focus was observed in the solvent control. The positive
control induced 20 Type Il and 21 Type Il foci. Based on these results the
negative and positive controls fulfilled the requirements for the determination of
a valid test. Type Il and Type I11 foci were observed in the treated cultures as
follows:

Dose Level (-S9)

16 ug/ml: 0 Type II; 3 Type 11l
24 ug/ml: 0 Type II; 2 Type |11
32 ug/ml: 0 Type II; 1 Type Il

The transformation frequencies of the test material treated groups were not
statistically increased when compared to that of the solvent control.

In the presence of metabolic activation (+S9), relative to solvent control, cell
survival was 13%, 19%, 47% and 95% at 20, 18, 16 and 14 ug/ml respectively.
Two Type Il and one Type Il spontaneous foci were observed in the solvent
control. The positive control induced 5 Type Il and 14 Type 11l foci. Based on
these results the negative and positive controls fulfilled the requirements for the
determination of a valid test. Type Il and Type 111 foci were observed in the
treated cultures as follows:

Dose Level (+S9)

14 ug/ml: 2 Type Il; 1 Type 11
16 ug/ml: O Type II; 4 Type 1l
18 ug/ml: 3 Type II; 6 Type Il
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20 ug/ml: 2 Type 1I; 5 Type 1l

The transformation frequencies of the test material treated groups at 18 and 20
ug/ml were statistically increased when compared to that of the solvent control.

Conclusions

3T3 cell transforming activity was not observed under the conditions of this
study in the absence of metabolic activation.

3T3 cell transforming activity was observed under the conditions of this study
in the presence of metabolic activation.

Data Quality

Reliable without restriction (Klimisch Code)

References

This robust summary was prepared from an unpublished study by an indi